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ABSTRACT

industry. In thick part items made with this resin, a lot of heat is released in a

short time during curing, on the other hand, the low heat transfer coefficient of
this resin increases the temperature in the center of the part to 200°C. In thick parts,
the large temperature difference between the center and walls of the sample causes
internal stresses, so the addition of particles with high thermal conductivity can help
to eliminate this defect. Therefore, in this research, graphene oxide particles have
been used to improve the properties of unsaturated polyester resin.
Methods: In this study, graphene oxide and modified graphene oxide were used to
improve the thermal conductivity and dynamic properties of unsaturated polyester
resin. The effect of adding graphene oxide and modified graphene oxide particles
on thermal conductivity and dynamic properties of the resin by amounts of 0.05 and
Keywords: 0.3% (wt) of the particles was studied by a thermal conductivity measuring device for
solids and DMA test.
Findings: The results showed that silane modifier can cause strong covalent bonds
between the particles and resin and change the thermal conductivity coefficient and
dynamic properties. Addition of 0.05% by weight of graphene oxide to the resin
increased the storage modulus in the glass region by 10%. Adding the same amount
of modified graphene oxide increased the storage modulus by 36%. Silane modifier
improved the dispersion of graphene oxide particles in the resin, and created stronger
interactions between the particles and the resin network, so significantly increased
the resin storage modulus. Better particle dispersion in the resin can increase the
surface heat resistance of the particles. Therefore, the thermal conductivity is reduced
compared to the thermal conductivity of unmodified graphene oxide.

l l ypothesis: Unsaturated polyester resin has many applications in composite
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Fig. 3. TEM image of unsaturated polyester composite

containing graphene oxide particles.
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Fig 4. TEM image of unsaturated polyester composite contain-

ing modified graphene oxide particles.
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Fig. 2. SEM image of the modified graphene oxide particles.
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Fig. 8. XRD analysis of graphene oxide particles (GO), unsaturated
polyester resin containing 0.3% by weight of graphene oxide
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by weight of modified graphene oxide (UPMGO 0.3).

dol Julsl Comge deSt 31 S Glaasis & a4 0,0l
B S m ey bl sld 1S) 1S Glaamio Ole
RO PSPV VAN B FIRNE SIS S TIPTE JCIN PR PR
S Sl azily gl il el als| 3l S 4 cas 1S
PR S s 03 S GBS S e s Ll e
S S 0L Gl s 4 b S ASL el s
XRD s aglie 555 00 s> A JS3 3 5 sdli Mol 45|
53 a8 s s e DL A JSE 53 el 5 el ksl (sl sl
208 Sl i Sol AT 318 Sl 4w 53 YV L1, Y0
o e 4 Ll e b il sl Nl S RS
s oS Jul o Bl by e S5 Skl 3 3 e
b alie 3 ool AS] 318 s s ST, e
G s 55 50 ol 5 A g e iSOl ST 1S 3
O3 bl dges 5s Ko ol S ol 53 5 s e ("b
33 e okl ST 315

bl B DSl a5 eldnbel gleasls IS
Slacis b S Stile 5 (SO S8 ol e 2
et 03030 gl s ) e el 0 Ll el
S el Y (S (Sl O3l 5 w2l S Saslay
S gy g fldlns el s Sy ST e e sl

Verr eyt 313 00 ' 0l ol 9o JLis rasly (5391935 5 pole ale almo YAA



03z Mool 3pusST AT )3 SIS Jimlh () ilesS o i) 9 SBlKe- etz ols>

5000

UPGO 0.05

UPGO 0.5

”
4000 o--...., . <
3000

2000 A

Storage modulus (MPa)

1000

5 25 45 65 85 105 125
Temperature (°C)

oA gl il s e es Jade sl VY IS0
RS S35 /Y 5 (UPGO0.05) +/+07. sl ls o3, 5 Neat UP)

(UPGO 0.3) .5l
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structure.
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Fig. 12. Storage modulus curves of UP resin containing 0.05 wt%
(UPGO 0.05) and 0.3 wt% (UPGO 0.3) of the graphene oxide,
and resin containing 0.05 wt% (UPMGO 0.05) and 0.3 wt%
(UPMGO 0.3) of the modified graphene oxide.
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Fig. 13. Tand curves of the neat UP resin, resin containing 0.05 wt%
(UPGO 0.05) and 0.3 wt% (UPGO 0.3) of graphene oxide,
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(UPMG 0.3) of modified graphene oxide.
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Fig. 14. Thermal conductivity of the neat UP resin and resin
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of the graphene oxide.
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Fig. 17. Thermal conductivity coefficient of the postcured neat
resin, non-postcured resin, postcured resin containing 0.3 wt%
of the graphene oxide (postcured UPGO 0.3), and non-postcured
resin containing 0.3 wt% of the graphene oxide (non-postcured

UPGO 0.3).
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